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Abstract – This investigation examines the place of initial and further education in
continuing education and training over the life-course of workers across Europe. The
evidence presented demonstrates that in countries with a strong orientation towards
vocational education, participation in continuing education and training among
employees is higher than in countries that mainly provide general education. More-
over, it can be seen that the eﬀect of the vocational orientation of the education
system increases over the life-course of workers. The conclusion of this investigation is
that further education complements rather than substitutes for initial education. This
implies that national education and training policies meant to encourage lifelong
learning should not only attempt to expand or redirect training received by already
experienced workers, but also try to facilitate participation in initial vocational
training.
Zusammenfassung – ERSTAUSBILDUNG UND WEITERBILDUNG: ERSATZ
ODER ERGA¨NZUNG? UNTERSCHIEDE BEI DER WEITERFU¨HRENDEN
BILDUNG UND AUSBILDUNG IM LAUFE DES LEBENS VON EUROPA¨I-
SCHEN ARBEITERN – Diese Untersuchung pru¨ft den Stellenwert von Erstausbildung
und Weiterbildung bei der weiterfu¨hrenden Bildung und Ausbildung im Laufe des
Lebens von Arbeitern in Europa. Der vorgestellte Befund zeigt, dass in La¨ndern mit
einer starken Orientierung in Richtung der beruﬂichen Ausbildung die Teilnahme an
weiterfu¨hrender Bildung und Ausbildung unter Arbeitnehmern ho¨her ist als in La¨ndern,
welche in der Hauptsache allgemeine Bildung bereitstellen. U¨berdies kann gesehen
werden, dass die Auswirkung der beruﬂichen Orientierung des Bildungssystems im
Laufe des Lebens der Arbeiter ansteigt. Die Schlussfolgerung dieser Untersuchung ist,
dass weiterfu¨hrende Bildung eher die erste Bildung erga¨nzt als ersetzt. Das impliziert,
dass nationale Bildungs- und Ausbildungs-Politik, welche zum lebenslangen Lernen
ermutigen will, nicht nur versuchen sollte, die Ausbildung, welche bereits erfahrene
Arbeiter erhalten haben, zu erweitern oder in andere Bahnen zu lenken, sondern auch
die Teilnahme an der beruﬂichen Erstausbildung zu erleichtern.
Re´sume´ – E´DUCATION PREMIE`RE ET POSTSCOLAIRE : SUBSTITUTS OU
COMPLE´MENTS ? LES DIFFE´RENCES DANS L’E´DUCATION CONTINUE ET
DANS LA FORMATION TOUT AU LONG DE LA VIE CHEZ LES TRA-
VAILLEURS EUROPE´ENS – Cette enqueˆte examine la place de l’e´ducation premie`re
et postscolaire dans l’e´ducation continue et dans la formation tout au long de la vie des
travailleurs a` travers l’Europe. L’argument pre´sente´ ici de´montre que dans les pays avec
une forte orientation vers l’e´ducation vocationelle, la participation a` l’e´ducation et a`
la formation continues parmi les employe´s est plus e´leve´e que dans les pays qui ne
Review of Education (2005) 51:459–478  Springer 2005
DOI 10.1007/s11159-005-0664-z
fournissent principalement qu’un acce`s a` une e´ducation ge´ne´rale. En outre, on peut
constater que l’orientation professionnelle du syste`me e´ducatif va en augmentant tout
au long de la vie des travailleurs. La conclusion de cette enqueˆte est que l’e´ducation
postscolaire est un comple´ment plutoˆt qu’un substitut a` l’e´ducation premie`re. Ceci
implique que l’e´ducation nationale et les politiques de formation, dont l’intention est
d’encourager l’apprentissage tout au long de la vie, ne devraient pas seulement essayer
d’e´tendre ou de rediriger la formation rec¸ue par des travailleurs de´ja` expe´rimente´s, mais
devraient aussi tenter de rendre plus facile la participation a` une formation profes-
sionnelle premie`re.
Resumen – EDUCACIO´N INICIAL Y SUBSIGUIENTE: ¿SUSTITUTOS O COM-
PLEMENTOS? DIFERENCIAS EN EDUCACIO´N PERMANENTE Y FORMAC-
IO´N Y CAPACITACIO´N PROFESIONAL DURANTE TODA LA VIDA DE
TRABAJADORES EUROPEOS – Este trabajo investiga el lugar que ocupan la edu-
cacio´n inicial y la educacio´n subsiguiente en la formacio´n y la capacitacio´n profesional a
lo largo de toda la vida de los trabajadores de Europa. Los resultados presentados
demuestran que en aquellos paı´ses con marcada orientacio´n hacia la formacio´n profe-
sional, la participacio´n en la formacio´n y la capacitacio´n permanente entre los em-
pleados es mayor que en aquellos paı´ses que, en mayor parte, proveen una educacio´n
general. Adema´s, se puede ver que los efectos de una orientacio´n profesional del sistema
educativo se van pronunciando a lo largo de la vida de los trabajadores. El estudio llega
a la conclusio´n de que la educacio´n subsiguiente es ma´s un complemento que un su-
stituto de la educacio´n inicial. Esto implica que las polı´ticas educativas nacionales
tendientes a incentivar a un apredizaje durante toda la vida no solamente deberı´an
tratar de ampliar o reorientar la formacio´n recibida por trabajadores ya
experimentados, sino que tambie´n deberı´an tratar de facilitar la participacio´n en una
formacio´n profesional inicial.
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Increasing globalisation and competitiveness, combined with rapid techno-
logical changes, have made education and training in modern societies more
important in the social stratiﬁcation process and as an economic growth fac-
tor (OECD 1998). While formal qualiﬁcations in initial education are one
aspect of this, attention has become more focused on the signiﬁcance of
continuing education and training for those who have already ﬁnished initial
education and are working. The function of continuing education and train-
ing has often been associated with the idea of lifelong learning. In current
knowledge societies, where technological developments follow each other
rapidly, the risk of skills becoming obsolete is relatively high, and participa-
tion in continuing education and training is used to maintain and develop
(new) skills (see Bartel 1991; Miles and Ducatel 1994; Tuijnman 1997;
de Grip and van Loo 2002).
An important issue here is whether the nature and scale of continuing
education and training depend upon the nature and scale of initial pathways
to work (OECD 2000: 143). Formulated diﬀerently: To what extent are ini-
tial and further education complements or substitutes? For example, does
the strength of initial vocational education in countries with an extensive
system of apprenticeship programmes reduce the need for continuing educa-
tion and training, or does it complement it? To adequately answer these
questions, this study investigates diﬀerences in continuing education and
training participation over the life-course of workers across Europe. For this
purpose, it makes use of the European Union Labour Force Survey (EU
LFS) dataset for the period 1993–2001. Although this dataset is not collected
with a particular emphasis on continuing education and training, it consti-
tutes one of the best sources now available to analyse lifelong learning cross-
nationally due to its scale and comparability between countries.
The present contribution to the literature on lifelong learning has two
important features. First of all, it extends the study of lifelong learning
beyond the borders of a single country. While there is a vast body of empiri-
cal studies about initial education prior to labour market entry, internation-
ally comparative research on continuing education and training is extremely
limited (O’Connell 1999; Arulampalam et al. 2004). Second, the international
approach allows us to pay attention to the eﬀect of institutional arrange-
ments, which are largely constant within countries but vary between coun-
tries (OECD 1999). In particular, it is important to understand how
institutional diﬀerences in the organisation and set-up of systems of initial
education facilitate or hinder investments in lifelong learning among the
employed labour force.
The study is structured as follows. In the next section, we derive some
hypotheses on diﬀerences in continuing education and training participation
over the life-course of workers across Europe related to diﬀerences in the
vocational orientation of national systems of initial education. The third sec-
tion describes the data, variables and statistical method used in analysing
cross-national variation in training participation. The fourth section presents
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estimation results with regard to training participation based on multilevel
analysis. The ﬁfth section presents the main conclusions of the study.
Theoretical background
Further education: Substitute ...
The pronounced diﬀerences between European countries in their institutional
arrangements with respect to the education system and the labour market
lead to the expectation that there are considerable diﬀerences in the atten-
tion paid to lifelong learning across Europe. In particular, it can be assumed
that participation in continuing education and training is related to the
extent to which there is an institutional link in a country between the system
of initial education, on one hand, and, on the other, labour market institu-
tions (Allmendinger 1989; Kerckhoﬀ 1995; Mu¨ller and Shavit 1998). Basi-
cally, this refers to the extent to which national systems of initial education
diﬀerentiate between general and vocational education. This diﬀerentiation is
gradual, referring to an ideal type representing an underlying continuum
rather than a simple dichotomy between general and vocational education.
Some countries oﬀer mainly general education. In such countries, education
is weakly related to the workplace, and newcomers start in entrance jobs
(‘ports of entry’). Occupation-speciﬁc skills are obtained primarily by means
of on-the-job training. In other countries, occupation-speciﬁc skills are often
already taught in initial (apprenticeship-type or school-based) vocational
education. Here, the link between the education and employment system is
much closer. Access to skilled jobs is reserved for those workers who have
mastered the speciﬁc skills needed for these jobs. Hence, the strong orienta-
tion towards initial vocational education makes participation in continuing
education and training less necessary in these countries, as opposed to coun-
tries where further education is a compensation for the deﬁciencies of initial
education (Crouch et al. 1999: 145). Our ﬁrst hypothesis, therefore, states
that in countries with a strong orientation towards initial vocational educa-
tion, the participation in continuing education and training among the
employed labour force is lower than in countries that mainly provide general
education (hypothesis 1).
... or complement?
For all that, it is known that continuing learning opportunities for adults
have long been part of the education system of countries with a strong ori-
entation towards initial vocational education (OECD 2000: 139–140). These
training opportunities (such as the Meister and Techniker qualiﬁcations in
manufacturing in Austria, Germany and Switzerland) are open for individu-
als with upper-secondary vocational education and who have a few years of
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labour market experience. The purpose of this continuing vocational training
is to maintain interest in learning among workers with apprenticeship train-
ing or an equivalent school-based vocational qualiﬁcation during their ﬁrst
years in the labour market. Although this kind of continuing education and
training is selective, in the sense that low-skilled workers are excluded from
such further education and training, it allows at least a relatively large group
of (young) adults to systematically gain credit for the skills acquired through
these programmes. In addition, (part-time) enrolment in (non-university) ter-
tiary education after completion of upper-secondary vocational education
has increased recently in countries with an extensive system of initial voca-
tional education. In Germany, for instance, an increasing proportion of
young people enter university after completing an apprenticeship (Hillmert
and Jacob 2003). In the Netherlands, a rising percentage of school-leavers
from upper-secondary vocational education (MBO) continue in higher voca-
tional colleges (HBO) (van der Velden and Wolbers 2004). In Austria and
Switzerland, non-university institutions (Fachhochschulen) were created as a
vocational-oriented counterpart to theory- and research-oriented universities
in order to attract former apprentices with a double qualiﬁcation for both
work and tertiary study. This parallel segmentation of the tertiary education
system had been established earlier in Germany, the Netherlands, Denmark
and Norway (Mu¨ller and Wolbers 2003). Based on these latter arguments,
we deduce as an alternative hypothesis that in countries with a strong orien-
tation towards initial vocational education, the participation in continuing
education and training among the employed labour force is in fact higher
than in countries that mainly provide general education (hypothesis 2).
Changes over the life-course of workers
Although these competing hypotheses are formulated for the employed
labour force as a whole, there are diﬀerent arguments suggesting that the
impact of the vocational orientation of the education system on further
education varies over the life-course of workers. In the ﬁrst instance, given
the assumption that further education can be regarded as a substitute, the
‘remedial’ eﬀect of continuing education and training in countries focusing
on general education implies that cross-national diﬀerences in training par-
ticipation are mainly present at the beginning of the occupational career
and diminish over the life-course of workers. In countries focusing on gen-
eral education, investments in additional training among labour market
entrants has primarily the function of bridging gaps that may exist
between the skills in demand on the work ﬂoor and those that young
workers possess (Barron et al. 1989). Once these vocational qualiﬁcations
are obtained by means of speciﬁc enterprise-related training, skill deﬁcien-
cies in initial education are compensated for and further investments in
training become less necessary. Therefore, diﬀerences in training participa-
tion between countries that mainly provide general education and those
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that are oriented towards initial vocational education are expected to de-
cline over the life-course of workers (hypothesis 3).
A major assumption behind this hypothesis is that the labour-market
value of a worker’s human capital is constant over the occupational
career, irrespective of how the vocational training is acquired (i.e., in ini-
tial versus further education). The question is, however, to what extent
this assumption is fully justiﬁed. Since on-the-job training tends to be very
ﬁrm-speciﬁc, the skills thus acquired may not be transferable in the case
of inter-ﬁrm mobility and may become obsolete due to rapidly changing
skill requirements (de Grip and van Loo 2002). By contrast, vocational
training organized in initial education via schools or apprenticeships is
much more standardized. As a result, the acquired skills are encoded into
broadly recognized qualiﬁcations and are highly transferable across ﬁrms
or even industries (Eyraud et al. 1990; Shavit and Mu¨ller 2000). Neverthe-
less, the German dual system of apprenticeship training has also been
accused of not being ﬂexible enough to adjust to recent occupational,
technical and economic changes, most notably the employment shift from
manufacturing to the service sector (Blossfeld 1992; Mayer 1995). The
question is, however, whether the slow speed of adjustment of the dual
system is reﬂected in a life-course eﬀect. Given the relatively low occupa-
tional mobility in the German labour market and the static concept of an
occupation (Beruf) there, the inﬂexibility of the dual system may instead
mirror a cohort eﬀect. In vocational programmes that are mainly occupa-
tion-speciﬁc, workers have the disadvantage of being restricted to narrowly
deﬁned occupational ﬁelds, and only new generations of entrants can be
directed to new and future-oriented occupational ﬁelds (Blossfeld and
Stockmann 1999: 9). Thus, it may be expected that investments in contin-
uing education and training during the occupational career are more cru-
cial for workers in countries where initial vocational education is less
developed, which will counteract – at least to some extent – the expected
decline in cross-national diﬀerences regarding training participation over
the life-course of workers. Also, in support of the hypothesis that further
education can be considered as a complement to initial education, we
hypothesize that diﬀerences in training participation between countries
decrease over the life-course of workers. Given the assumption that espe-
cially in countries where workers who obtain their occupation-speciﬁc
skills by means of on-the-job-training run the risk of skills-obsolescence,
investments in continuing education and training among the working pop-
ulation are more essential in order to stay employable during the career
than in countries where occupation-speciﬁc skills are mainly acquired
through initial vocational education. Therefore, we expect that the initial
lead regarding training participation in countries in which the vocational
orientation of the education system is stronger declines over the life-course
of workers.
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Research design
The data used in the empirical analysis that follows come from the European
Union Labour Force Survey (EU LFS) dataset for the period 1993–2001.
This dataset is a combination of the original Labour Force Surveys (LFS)
held annually in the EU Member States and, due to its scale and its compara-
bility between countries, constitutes an adequate source for analysing contin-
uing education and training participation from a cross-national perspective.
Although the intensity or prevalence of continuing education in the work
force may take a variety of forms other than actual participation in contin-
uing education and training, the data used do not enable analysis of other
training aspects (such as training duration, speciﬁcity, location, costs, time
and objectives). As an alternative, the International Adult Literacy Survey
(IALS) as held in 12 OECD countries in 1994–1995 could have been used.
Despite the fact that the IALS provides international comparable data on
continuing education and training, including some training aspects other than
actual training participation, in most countries the sample sizes are rather
small, which limits the possibility to analyse subgroups – in this particular
case age groups – within national populations (O’Connell 1999: 6–7). For
that particular reason, we decided to use the EU LFS instead of the IALS.
We restrict the analysis to participation in continuing education and train-
ing of the employed labour force aged 15–64 years. A small modiﬁcation to
the regular ILO deﬁnition about the labour force is applied (see ILO 1990b).
All people who were employed at the time of the survey, but who were in
initial education at the same time (i.e., working students or young people
participating in an apprenticeship programme) are excluded from the active
labour force. Data from the years 1998 and 1999 are excluded from the
empirical analysis due to lack of information on the type of occupation of
workers. In addition, data from Austria, Sweden and Finland have only
been available since 1995, due to their more recent membership in the
European Union. Furthermore, for various reasons there are some other
country-year combinations not included in the analysis. In Table A1 of the
appendix an overview is given of the country-year combinations actually
analysed. The ﬁgures in this table refer to the number of cases in each coun-
try-year combination.
Given the hierarchical data structure (with individuals nested in period-
country combinations and period-country combinations nested in countries),
the method used is multilevel analysis (see Snijders and Bosker 1999), which
allows an adequate estimation of cross-national variation, variation within
countries between individuals and variation within countries between periods
being statistically controlled. In total, we provide estimates for ﬁve separate
models in which only the intercept is allowed to vary randomly (‘random
intercept model’). We thus assume that all other parameters are constant over
time and between countries. In the baseline model, we start with a description
of the ‘gross’ variation in training participation between countries. In the
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subsequent models, we try to interpret these country diﬀerences by taking
into account the eﬀects of the composition of the employed labour force, the
general labour market situation, and a measure regarding the vocational ori-
entation of the education system.
With regard to the composition of the employed labour force, we statisti-
cally control for age, year of labour market entry, level of education, sex, type
of occupation and economic sector. Unfortunately, we are not able to control
for ﬁrm size in the empirical analysis, since information on this variable, which
is regarded as an important determinant of training participation, is not avail-
able in the dataset that is used in this article. Age is measured in age groups:
15–24, 25–34, 35–44, 45–54 and 55–64 years. Year of entry into the labour
market is calculated as the sum of the year of birth and the age of leaving edu-
cation. Age of leaving education is based on typical graduation ages as re-
ported in OECD (1997). We deﬁned the following labour market cohorts:
1948–1959, 1960–1969, 1970–1979, 1980–1989 and 1990–2001. Level of
education is based on the International Standard Classiﬁcation of Education
(ISCED) (UNESCO 1975), namely below upper-secondary education (ISCED
0–2), upper-secondary education (ISCED 3–4) and tertiary education (ISCED
5–7). Sex diﬀerences are investigated by distinguishing men and women in the
analysis. Type of occupation is measured on the basis of the ﬁrst digit (major
groups) of the ISCO–88 classiﬁcation (see ILO 1990a). Economic sector is de-
ﬁned on the basis of the general industrial classiﬁcation of economic activities
(NACE Rev. 1) (EUROSTAT 1996). We here distinguish between the sections
A–Q. The latter two variables are included in the analysis to take account of
diﬀerences in the speed of technological change between sectors of industry
and diﬀerences in the degree of skills-obsolescence between occupations,
respectively. Although these two variables probably do not remove all the
dynamics at work in the labour market (that requires a diﬀerent kind of longi-
tudinal data (true cohort data) and a diﬀerent set of models (event history
models)), they take at least large part of the structural features of labour mar-
ket processes into account by applying a repeated cross-sectional (or synthetic
cohort) approach, in which life-course and cohort eﬀects are no longer per-
fectly collinear and the classical identiﬁcation problem hence does not exist.
The general labour market situation at the time of the survey is controlled
for by using the aggregate unemployment level in a country in a given year.
The unemployment ﬁgures were published in OECD (2001).
Diﬀerences between countries providing fairly general education and
countries oﬀering more speciﬁc vocational education (i.e., cross-national dif-
ferences in the vocational orientation of the education system) are indicated
by a measure referring to the share of upper-secondary students in (appren-
ticeship type or school-based) vocational education in a country in a given
year (EUROSTAT 2000, 2002; OECD 2003). In Figure 1, the mean score
over the years 1993–2001 is given for each country. On average for the
period under investigation, the share of upper-secondary students in voca-
tional education varies between 22% for Ireland and 75% for Austria.
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Last but not least, training participation is measured by means of partici-
pation in continuing vocational training to advance or change one’s working
career (i.e., participation in initial education – including apprenticeship pro-
grammes – is excluded) in the last four weeks before the survey.
Results
Before presenting the estimation results of multilevel analysis, we start in Fig-
ure 2 with a description of cross-national diﬀerences in training participation
over the life-course of workers. The ﬁgure shows that there is considerable
variation across European countries with respect to participation in contin-
uing education and training. Training participation among the employed
labour force is highest in the Scandinavian countries of Sweden, Denmark
and Finland and in the United Kingdom and the Netherlands. In Southern
Europe (Italy, Spain, Portugal and Greece), France, Belgium and Luxem-
bourg, on the other hand, investments in continuing education and training
by workers do exist, but only marginally.
In addition, Figure 2 illustrates the decline in training participation in the
sequence of age groups. In general, the highest point of each vertical line in
the ﬁgure represents the proportion of training participation within the
youngest age group, whereas the lowest point indicates the proportion within
the oldest age group. Only in the Scandinavian countries do we ﬁnd any
deviation from this linear age pattern. Here, both the youngest and oldest
age groups participate less in continuing education and training than the age
groups in between.
Furthermore, it is interesting to note that the diﬀerences in training par-
ticipation between European countries are smaller for older age groups than
0%
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40%
50%
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100%
Figure 1. Share of upper-secondary students in vocational education by country,
1993–2001
Source: EUROSTAT 2000, 2002; OECD 2003.
467Initial and Further Education
for younger ones. For the oldest age group, the maximum diﬀerence in
training participation is 15% (between Sweden and Greece). For the youn-
gest age group the maximum regional disparity is 29% (between the Nether-
lands and Greece).
Table 1 presents the results of multilevel analysis regarding the likelihood
of training participation. Model 0 gives an estimation of the variation between
countries (‘between-country variation’) and the variation within countries
between diﬀerent periods (‘within-country between-period variation’). Due to
the dichotomous nature of the dependent variable, the variation at the indi-
vidual level cannot be estimated and is therefore ﬁxed at the value 1. Conse-
quently, we are not able to estimate the extent to which this variation at the
individual level can be attributed to the independent variables in the diﬀerent
models. The diﬀerent variance components are displayed at the bottom of the
table. The variance components of Model 0 display the gross variation be-
tween countries. The analysis shows that there are signiﬁcant diﬀerences
between countries in the likelihood of participating in continuing education
and training (between-country variation is 0.741). There is also a signiﬁcant
variation within countries between diﬀerent periods (0.034), but these diﬀer-
ences are relatively small compared to the variation between countries.
The introduction of individual characteristics in Model 1 shows that the
odds of participating in continuing education and training are strongly
aﬀected by the personal background of workers. First of all, training partici-
pation rates are lower for the older labour force. Part of this eﬀect is a life-
course or an age eﬀect. Young workers participate more often in continuing
education and training than do older ones. This ﬁnding conﬁrms the results
shown in Figure 2. However, another part of this eﬀect is a cohort eﬀect.
Members of recent labour market cohorts receive relatively more training
0%
5%
10%
15%
20%
25%
30%
BE DK DE GR ES FR IE IT LU NL AT PT FI SE UK
15-24
25-34
35-44
45-54
55-64
Figure 2. Cross-national diﬀerences in training participation by age group, 1993–
2001
Source: EU LFS 1993–2001, own calculations
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than those who entered the labour market many years ago. This latter ﬁnd-
ing illustrates that training participation among the employed labour force
has risen over time, reﬂecting the increased importance of lifelong learning in
the last decades. Furthermore, Model 1 shows that those who have left edu-
cation at the tertiary level are most likely to participate in continuing educa-
tion and training. In terms of an odds ratio, their training participation is
1.958 (e0.672) times higher than for individuals who left education with a
diploma below upper-secondary education. Those who left education at the
upper-secondary level hold an intermediate position. This pattern suggests
that at the individual-level initial education and continuing education and
training are complementary. Workers who are more educated receive more
training than those with less education. In addition, Model 1 displays that
female workers receive relatively less training than their male counterparts.
The implied odds ratio is 0.918 (e)0.086). Since women often combine labour
market participation with care tasks in the family, the willingness of working
women to receive training is reduced, because the periods when training
investments can be made productive are shorter, which will lower the returns
on their investment (Psacharopoulos 1987; Groot et al. 1988).
Besides individual characteristics, the likelihood of training participation
is aﬀected by job characteristics. First of all, there are substantial diﬀerences
in the incidence of continuing education and training by type of occupation.
Professionals stand out as the occupational group with the highest training
participation rates, followed by technicians and associate professionals and –
somewhat surprisingly – members of the armed forces. The lowest rates of
training participation can be found in semi- or unskilled manual occupa-
tional groups: plant and machine operators and assemblers and elementary
occupations. Second, rates of training participation diﬀer between ecomomic
sectors. Workers in agriculture, hunting, forestry and ﬁshing receive less
training than individuals employed in any other sector. Employers in the ser-
vice sector (in particular those in ﬁnancial intermediation, public administra-
tion and other services), on the other hand, are most likely to be trained.
Also, workers in the industrial sector of electricity, gas and water supply
receive relatively often continuing education and training.
Despite the signiﬁcant impact of individual and job characteristics, these
eﬀects hardly aﬀect the variance components at the country and period
level. Compared to the baseline model, the variance at the country level
decreases to 0.728 in Model 1; the variance at the period level decreases to
0.028.
In Model 2, the general labour market situation is taken into account.
The model shows that in times of high unemployment workers receive less
training than in times of low unemployment. However, the implied odds
ratio is fairly small: only 0.976 (e)0.024) for each percentage point increase in
the aggregate unemployment rate. After controlling for the aggregate
unemployment rate in Model 2, the residual variance component at the
period level further decreases from 0.028 to 0.025. The residual variance
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component at the country level, by contrast, increases somewhat from 0.728
in Model 1 to 0.738 in Model 2.
Model 3 shows that the measure referring to the vocational orientation
of the education system in a country signiﬁcantly aﬀects the likelihood of
participating in continuing education and training. The higher the share of
upper-secondary students in vocational education is, the higher the likeli-
hood of training participation. Hence, in countries with a strong orientation
towards vocational education, the participation in continuing education and
training among the employed labour force is higher than in countries that
mainly provide general education. This result clearly supports hypothesis 2,
but falsiﬁes hypothesis 1. Surprisingly enough, we do not ﬁnd a decrease in
the residual variation at the country level when we compare Models 2 and 3.
Rather, we notice a small increase in the residual variation. With respect to
the residual variation at the period level, however, we ﬁnd a further decline
in residual variation from 0.025 in Model 2 to 0.018 in Model 3.
To investigate changes over the life-course in the eﬀect of the vocational
orientation of the education system on training participation, we have
investigated the statistical interaction terms of the measure regarding the
vocational orientation of the education system and the age group variable
(see Model 4). Figure 3 gives a visual representation of these interactions by
presenting the main eﬀects of the share of upper-secondary students in
vocational education per age group. Interestingly, we ﬁnd that the eﬀect of
the vocational orientation of the education system is signiﬁcantly larger for
older age groups. The diﬀerence in eﬀect is largest between the oldest and
0.0
0.1
0.2
0.3
15-24 25-34 35-44 45-54 55-64
Figure 3. Impact of vocational orientation of education system on training participa-
tion by age group: logit eﬀects
Note: The coeﬃcients are from the interaction terms between age group and share of
upper-secondary students in vocational education; main eﬀects are included in the
model, controlling for labour market cohort, level of education, sex, type of occupa-
tion, economic sector and aggregate unemployment rate (Model 4 in Table 1).
Source: EU LFS 1993–2001, own calculations.
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youngest age group. The eﬀect of the vocational orientation of the education
system on training participation increases from 0.152 for those aged between
15–24 years to 0.232 for those aged 54–65 years. This ﬁnding implies that we
have to reject hypothesis 3.
Conclusion
In this study, diﬀerences in continuing education and training participation
over the life-course of workers across Europe were investigated. We especially
focused on the question to what extent initial and further education are com-
plements or substitutes. In the empirical analysis, we used the European
Union Labour Force Survey dataset for the period 1993–2001.
The results of this analysis showed that participation in continuing educa-
tion and training varies considerably between European countries. Training
participation among the employed labour force is highest in Scandinavia, the
United Kingdom and the Netherlands. In Southern Europe, France, Belgium
and Luxembourg, on the other hand, participation in continuing education
and training is lowest. Consideration of the proﬁle of training participation
by age shows two patterns. First of all, in most countries participation in
further education declines consistently from the youngest to the oldest age
group. Second, in the Scandinavian countries, participation in continuing
education and training increases with age reaching a peak within the 35–44
age group (in Denmark, the 25–34 age group) before falling oﬀ. Further-
more, diﬀerences in training participation between European countries are
smaller for older age groups than for younger ones.
With regard to the interpretation of these cross-national diﬀerences in
continuing education and training, we found that the higher the share of
upper-secondary students in vocational education is in a country, the greater
the likelihood of training participation there. In countries with a strong ori-
entation towards vocational education, participation in continuing education
and training among the employed labour force is accordingly higher than in
countries that mainly provide general education. Moreover, the impact of
the vocational orientation of the education system increases over the life-
course of workers. It may be argued, however, that the sole emphasis on the
impact of the vocational orientation of the education system in a country is
somewhat misleading, since other institutional arrangements may matter as
well, and can even explain the observed eﬀect of the vocational orientation
of the education system in a country on the training participation of workers
there. But in that case, one should come up ﬁrst with an alternative hypoth-
esis that may counteract the theoretical arguments put forward in this study
rather than doubt about the empirical evidence presented.
In conclusion, the results presented here reveal that further education is a
complement rather than a substitute for initial education. Hence, the
importance of continuing education and training for achieving the goal of
473Initial and Further Education
lifelong learning lies to a large extent already in initial vocational education.
National education and training policies which aim at encouraging lifelong
learning should therefore not only attempt to expand or redirect training re-
ceived by experienced workers, but should also be geared towards facilitating
participation in initial vocational education.
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